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This research aims at elucidating the physical mechanisms of tornados
associated with typhoons using phased array radars (PARs), a next-generation observation system.
Through integrated analysis using two PARs and high-resolution observations from a close distance,
we succeed in resolving the three-dimensional formation of vortices every 30 seconds. By performing
multiple case analyses, we find that extremely intense vertical shear in a typhoon environment makes

a favorable condition to form vortices at low altitudes and downdrafts associated with descending
precipitation cores in the parent storm result in the generation of a small-scale tornadic vortex
near the ground. These findings are a new key to understanding the physical mechanisms of
typhoon-associated tornadoes on a minute scale.



29

PAR

30

PAR

PAR

PAR

2017

PAR

2 10km

100

30

2022



2143 (t, - 54) 21:46 (t, — 243) 21:48 (t,— 043)
6] ) e

Pl DL R @R EFETEY

g O . DiBDFE

4 TR P =)

E - i
2] > ”
0_

15 2 \
BEQNSBORT P —
2017 7 4
t0 5
2022
10 12
2020 PAR
400 500km
1km
1km
B ol ~
W il
IE 0.6 -

35m/s

\




PAR

AGU Geophysical
Research Letters GRL (Adachi and Mashiko, 2020)
AGU Editor"s Highlight (Camargo, 2020)

https://www.mri-jma.go.jp/Topics/R02/020929/press_020929.html
GRL
https://www.mri-jma.go.jp/Topics/R02/021027/021027 adachi_jyusyou.html

Adachi, T., and W. Mashiko, 2020: High temporal-spatial resolution observation of
tornadogenesis in a shallow supercell associated with Typhoon Hagibis (2019) using
phased array weather radar. Geophys. Res. Lett., 47, €2020GL089635.

, 2022: .
— 100 — , 63, 56-62.

Camargo, S, 2020: Radar Observations of a Tornado Associated with Typhoon Hagibis. EOS,
https://eos.org/editor-highlights/radar-observations-of-a-tornado-associated-with-
typhoon-hagibis

,2020: s
https://www.data.jma.go.jp/obd/stats/data/bosai/tornado/new/20191012/20200326_choshi .
pdf

, , 2017: ,
https://www_data.jma.go.jp/obd/stats/data/bosai/tornado/new/20170704/20170807_kumagay
a.pdf.



18 8 5 2

67
52 2020
359-363
DOI
Adachi Toru Mashiko Wataru 47
High Temporal- Spatial Resolution Observation of Tornadogenesis in a Shallow Supercell 2020
Associated With Typhoon Hagibis (2019) Using Phased Array Weather Radar
Geophysical Research Letters -
DOI
10.1029/2020GL089635
Bandholnopparat K. Sato M. Adachi T. Ushio T. Takahashi Y. 125
Estimation of the IC to CG Ratio Using JEM- GLIMS and Ground- Based Lightning Network Data 2020
Journal of Geophysical Research: Atmospheres -
DOI
10.1029/2019JD032195
2020K-10
19 2021
15-18

DOl




46

2021
19-28
DOl
Bandholnopparat K. Sato M. Adachi T. Ushio T. Takahashi Y. 189
Optical properties of intracloud and cloud-to-ground discharges derived from JEM-GLIMS 2019
lightning observations
Journal of Atmospheric and Solar-Terrestrial Physics 87 97
DOl
10.1016/j . jastp.2019.04.005
Miglietta Mario Marcello Arai Ken"ichiro Kusunoki Kenichi Inoue Hanako Adachi Toru Niino 234
Hiroshi
Observational analysis of two waterspouts in northwestern Italy using an OPERA Doppler radar 2020

Atmospheric Research

104692 104692

DOl
10.1016/j -atmosres.2019.104692

Yamada T. Sato T. 0. Adachi T. Winkler H. Kuribayashi K. Larsson R. Yoshida N. Takahashi 47
Y. Sato M. Chen A. B. Hsu R. R. Nakano Y. Fujinawa T. Nara S. Uchiyama Y. Kasai Y.
HO Generation Above Sprite- Producing Thunderstorms Derived from Low- Noise SMILES Observation 2020

Spectra

Geophysical Research Letters

DOl
10.1029/2019GL085529




44

2019
371 380
DOl
Yoshida Satoru Yoshikawa Eiichi Adachi Toru Kusunoki Kenichi Hayashi Syugo Inoue Hanako 14
Three-dimensional radio images of winter lightning in japan and characteristics of associated 2018
charge structure
IEEJ Transactions on Electrical and Electronic Engineering 175 184
DOl
10.1002/tee.22795
Perez- Invernon F. J. Luque A. Gordillo- V?zquez F. J. Sato M. Ushio T. Adachi T. Chen A. 123
B.
Spectroscopic Diagnostic of Halos and Elves Detected From Space- Based Photometers 2018

Journal of Geophysical Research: Atmospheres

12,917 12,941

DOl
10.1029/2018JD029053

56

2017

475 481

DOl
10.18943/safety.56.6_475




Sato Mitsuteru Adachi Toru Ushio Tomoo Morimoto Takeshi Kikuchi Masayuki Kikuchi Hiroshi 28
Suzuki Makoto Yamazaki Atsushi Takahashi Yukihiro Ishida Ryohei Sakamoto Yuji Yoshida
Kazuya Hobara Yasuhide
Sprites identification and their spatial distributions in JEM-GLIMS nadir observations 2017
Terrestrial, Atmospheric and Oceanic Sciences 545 561
DOI
10.3319/TA0.2016.09.21.02
64
2017
901-905
DOI
, , 63
2022
56-62
DOI
, , , 63
2022
63-68

DOl




63

2022

69-73

DOl

63

2022

74-78

DOl

24 6 5
2019 10 12
2020
2020
19

2020




2019 10 12

2020

2020

2020

Adachi, T., A. Umehara, and W. Mashiko

Multi-Radar Observation of Tornadogenesis in a Shallow Supercell of Typhoon Hagibis (2019)

AGU Fall Meeting 2020

2020

DI DOD

2021




100

2021

Adachi, T., N. Ishitsu, K. Kusunoki, H. Inoue, K. Arai, C. Fujiwara, H. Suzuki

Volumetric Detection of Tornadic Vortices Associated with Typhoon Nanmadol (2017) Using PAWR and Deep Learning

JpGU-AGU Joint Meeting 2019

2019

PAWR CNN
2019

2019

Adachi, T., N. Ishitsu, K. Kusunoki, H. Inoue, K. Arai, C. Fujiwara, H. Suzuki

Analysis of Tornado-like Vortices Using Phased Array Weather Radar and Deep Learning

AOGS 2019 Meeting

2019




2019

PAWR 2018 8 27
2019

2019

TC1703 PAWR
2018

2018

2018

2018




2018

2018

2018

13

2019

Toru Adachi

Dual Phased Array Radar Analysis of Tornadic Storm Associated with Typhoon Nanmadol (2017)

16th Annual Meeting Asia Oceania Geosciences Society

2018




Adachi, T., K.Kusunoki, U. Shimada, J. Ito

Three-Dimensional Structure of Typhoon Mindulle (2016) and Near-Surface Streaks Observed By Phased Array Radar

38th Conference on Radar Meteorology

2017

Adachi, T., K. Kusunoki, S. Yoshida, U. Shimada

Three-dimensional structure of Typhoon Mindulle (2016) observed by phased array radar

JpGU-AGU Joint Meeting 2017

2017

2018

2017

2017




1609

2017
2017
X - -
2
2017
0

1.
https://ww.mri-jma.go.jp/Topics/R02/020929/press_020929.html
2. GRL
https://ww.mri-jma.go.jp/Topics/R02/021027/021027_adachi_jyusyou.html
1. JpGU &#8211; AGU Joint Meeting 2017 , s s s , 28

9
2. 2019 ,

29 3

3. 2018

4. Geophysical Research Letters Editor’ s Highlight, Adachi, T. & Mashiko, W., High temporal-spatial resolution observation of tornadogenesis in
a shallow supercell associated with Typhoon Hagibis (2019) using phased array weather radar,

(Kusunoki Kenichi)




(Mashiko Wataru)

(Ito Junshi)

(Umehara Akihito)

(Sato Shinsuke)




